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Background&Aim: The immunopathogenesis of chronic hepatitis C virus (HCV)
infection is a matter of great controversy. The imbalance of T-helper lymphocyte cells cytokine production were believed to play an important pathogenic role in chronic viral hepatitis. Occult hepatitis C infection is regarded as a new entity that should be considered when diagnosing patients with a liver disease of unknown origin. The aim of this study was to determine serum T-helper 1 and T-helper 2 cytokine production in patients with occult HCV infection and its role in its pathogenesis versus chronic viral hepatitis C infection.
Methods: Serum levels of cytokines of T-helper 1 (IL-2, IFN-γ) and T-helper 2 (IL-4)
were measured in 27 patients with occult HCV infection and 50 patients with chronic hepatitis C infection.
Results:
The levels of the T-helper 1 cytokines, IL-2 and IFN-γ, were highly significant increased in patients with chronic HCV infection as compared with occult HCV infection (p < 0.001). The T-helper 2 cytokine IL-4 was highly significant increased in occult HCV infection as compared with chronic HCV infection (p < 0.001). Necroinflammation (P <0.001) fibrosis (P <0.001) and cirrhosis (P =0.03) were significantly increased in chronic HCV than occult HCV.
Conclusion:
Patients with occult HCV infection exhibited a distinct immunoregulatory cytokine patterns; favoring viral persistence in the liver in spit of its absence from peripheral blood and explaining the less aggressive course of this disease entity than chronic hepatitis C virus infection.
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Introduction:
Hepatitis C virus (HCV) is a commonly encountered pathogen in medical practice. It is estimated that 2-3% of the world is affected by HCV, with a prevalence of 170 million people (3% of the world's population) and incidence of 3-4 million per year (1) . Chronic HCV infection is a progressive disease that may lead to liver cirrhosis and hepatocellular carcinoma. The hallmark of chronic hepatitis C is the presence of anti-HCV and HCV RNA in serum for more than 6 months after acute infection (2, 3) . Patients with occult HCV infection presents a milder disease than patients with chronic hepatitis C. The low number of infected hepatocytes found in patients with occult HCV infection may be related with less liver damage. Furthermore, immune response of these patients may be finetuned better than that of patients with chronic hepatitis C, leading to a more effective control of the infection (6).
There is suggestive evidence that T-cell immunoregulatory cytokines may play a key role in influencing the persistence of HCV infection and the extent of liver damage (7) (8) (9) (10) (11) . Activated CD4+ T cells can be divided into 2 subsets based on their cytokine secretion profiles (12) (13) (14) . The T helper type 1 (Th1) subset produces interferon-gamma (IFN-γ), tumor necrosis factor alpha (TNF-α , and interleukin (IL)-2, and participates in cell-mediated immune responses (13, 14) ; the T helper type 2 (Th2) subset produces IL-4 and IL-10, and mediates humoral immune responses (15) . The Th1/Th2 cytokine balance is likely important in determining the rate of HCV infection chronicity and HCV-induced liver injury (16, 17) .
The aim of this work is to study the Th1/Th2 cytokine profiles in patients with occult HCV infection versus patients with chronic hepatitis C.
Materials and Methods:
A total of 27 out of 45 
Samples:
1. Cytokines assay: From each patient two ml venous blood was collected into clean dry plastic tube and allowed to clot, the yielded serum was used for quantitative detection of IL-2, IL-4 and IFN-γ serum levels which were measured with enzyme-linked immunosorbent assay (ELISA) kits (Bender Med Systems, Vienna, Austria). 5 
Liver biopsy
The patients underwent an ultrasound-guided liver biopsy (using Tru-cut needles) for diagnostic purposes. Liver biopsy specimens were divided into 2 portions. One portion was fixed in 10% formalin and was paraffin embedded for routine histological diagnosis. Histological evaluation was performed by a pathologist who was blinded with respect to the HCV RNA status of the liver biopsy specimens. Necroinflammatory activity and fibrosis were scored according to the METAVIR score system (18, 19) . A minor (4-5mm to make an average weight of 15-20mg) fragment of the specimen, was immediately immersed in dry ice until extraction of RNA in the lab within minutes The extracted RNA was immediately reverse transcribed and stored at -20°C until used for detection of HCV RNA by RT-PCR.
Preparation of liver cell lysate for total RNA isolation
The amount of tissue was determined by weighing (all samples weighed 20mg each) according to the recommendation of NORGEN Biotek corporation (ON, Canada). Tissues were then slowly ground while still in dry ice. Then 600 µl of lysis solution was added to the tissue samples and grinding was continued until homogenization of the samples.
Homogenization was insured by passing the lysate 5-10 times through a 25
gauge needle attached to a syringe. Lysate was then transferred to an RNase-free microfuge tube and spun down for 2 minutes to pellet any cell debris. Supernatant was then transferred to another RNase-free microfuge tube and an equal volume of 70% ethanol was added and vortexed for proper mixing.
Total RNA extraction and purification
Lysate (600 µl) with ethanol from the previous step was applied to the assembled column and collection tube and centrifuged for 1 minute. The flowthrough was discarded and the spin column and collection tube was reassembled and the process was repeated until the lysate finishes. After this 400 µl of wash solution was added to the column and centrifuged for one minute, the flowthrough was discarded and the process repeated twice. Furthermore, several negative controls (no-RNA) were included in each PCR step, to assure the specificity of the results.
Statistical analysis:
The statistical analysis of data done by using excel program and SPSS 
Results:
Table (1) showed characteristics of patients with occult HCV infection and those with chronic hepatitis C infection where no significant difference regarding age, gender and BMI was observed. Significant increase were found in classic HCV than occult HCV infection regarding bilirubin (P <0.001), ALT (P =0.009), AST (P =0.013), AFP (P <0.001), while serum albumin was significantly higher in occult HCV than chronic HCV (p <0.001). Table ( 2) showed histological characteristics of both studied groups.
Hepatic necroinflammation (P <0.001) fibrosis (P <0.001) and cirrhosis (P =0.03) were significantly increased in chronic HCV than occult HCV. Table ( 3) showed the Th1/Th2 cytokine patterns of the studied patients 
